The present work describes the complexe formation of the Cd (II) with amino acids (L-glutamine, L-asparagine, L-valine, L-leucine, α-alanine and glycine) as primary ligands and vitamin-B7 (β-biotin) as secondary ligand by polarographic technique. The Cd (II) formed 1: 1: 1, 1: 1: 2 and 1: 2: 1 complexes at pH = 7.30 ± 0.01, µ = 1.0 M KNO 3 . The Cd (II) showed the two electrons reversible reduction wave with diffusion controlled nature. The trend of the stability constants of the complexes with respect to primary ligand was L-glutamine < L-asparagine < L-valine < L-leucine < α-alanine < L-glycine. The thermodynamic parameters like enthalpy, free energy, and entropy change is also determined. The results showed that the complexes were lesser stable at high temperature and formed with the evolution of heat.
INTRODUCTION
The metal such as Cd ((II) are required for biological processes such as oxygen transport, electron transfer, and catalysis and also necessary to maintain body function to optimize growth, reproductive performance, and immune response [1] [2] [3] . The minerals mis-regulation leads to many serious diseases such as oxidative stress diabetes, amyotrophic lateral sclerosis, cancer, inflammatory, neurodegenerative, and potential to various toxic effects etc. [4] [5] [6] [7] [8] [9] [10] . In addition to these, toxic effects are reduced with the ligands therapy. The bioactive amino acids and vitamin-B7 complexes with the Cd (II) are also used to prevent excess metal accumulation and toxicity 11 . Amino acid side chain groups are involved in various biological functions such as the molecular recognition and catalytic activity of the enzyme active center and formation of an environment with the metal ions used to in medicinal fields 12 . Weak interactions involving functional groups of coordinated amino acids in metal complexes may mimic the modes and effects of the interactions in metalloproteins. Complexes of amino acids and vitamins with metal ions have great importance because of their physiological and pharmacological activities. Some of the research work reported antitumor activities [13] [14] . Biotin is act as cofactor and coenzyme involved in vital biological process such as fatty acid synthesis, gluconeogenesis, amino acids metabolism, and carbon dioxide fixation reaction 15 . Therefore the combination of the amino acids and vitamin-B7 with Cd (II) are used to reduce the metal toxicity. The coordination chemistry of the Cd (II) metal ion has shown too significant for the organisms on complexation with the bioactive ligands by chelating nitrogen and oxygen donor ligands 16 . In the present work, we report the complex formation between Cd 2+ and some L-amino acids and β-biotin with the aim to ascertain the effects of size and basicity of ligand on the stability of complexes.
MATERIAL AND METHODS

Reagents
All chemicals were of reagent grade and used without further purification and their solutions were prepared in double distilled water. The concentrations of Cd (II), L-amino acids and vitamin-B7 (biotin) were taken in the ratio of 1: 40: 40 and the pH of the analytes were fixed at 7.30 ± 0.01 which were adjusted with the required amount of HCl or sodium hydroxide as needed. The pH of the analyte was stabilized by the addition of potassium dihydrogen phosphate buffer.
Instruments
The polarograms were obtained on a manual polarograph using polyflex galvanometer (PL-50). The polarographic cell was of Laitinen and Lingane 
RESULTS AND DISCUSSION
The values of stability constant were given in Table 1 
systems respectively. The positive values of logKm confirmed that the ternary complexes are more stable than their corresponding binary complexes and the negative values showed that the binary complexes are more stable than the corresponding ternary complexes.
The trend of stability constant of the complexes followed as L-glutamine < L-asparagine < L-valine < L-leucine < α-alanine < L-glycine. The increase of stability constants of metal complexes with amino acids can be explained on the basis of side chain 21 . The amino acids act as bidentate ligands which bond through COOH and amino groups to Cd (II) metal and form five member chelate ring system 22 . The β-biotin coordinates through the oxygen and nitrogen atoms of ureidyl group with Cd (II) metal ion [23] [24] . The glycine complexes formed with the maximum stability because there is no methyl group 25 whereas the L-glutamine formed complexes of minimum stability due to its lesser basicity 26 with Cd (II) ion. But in case of the L-valine and L-leucine the order of the stability is reversed due to higher basicity of L-leucine than L-valine 27 . It is cleared from the values of stability constants that the complexation of the amino acids and vitamin with the Cd (II) complexes are used to in metal toxicity and in oxidative stress.
Thermodynamics parameters
The thermodynamic stability of complexes is also ascertained. The values of thermodynamic parameters such as enthalpy change (∆H), free energy change (∆G), and entropy change (∆S) of complexes were given in Table 3 which showed that these complexes were lesser stable at higher temperature 28 . The values of ∆H of complexes showed that there is greater interaction between metal and ligands. As the composition of complex changes, the value of enthalpy varied. The values of E 1/2 of complexes with increase of concentration also supported this Fig. 2 , Table 2 ). The negative values of enthalpy confirmed that the complexes are formed with the evolution of heat. The negative values of ∆H indicated that the complexes were formed with the evolution of heat. The thermodynamic parameters of complexes were calculated by the following equations 29 .
Table1. 
CONCLUSION
The paper suggested that L-amino acidates coordinate bidentate towards the metal ion and to form a planar five membered chelate ring and bonded through the amino nitrogen and COOH with the Cd (II) ion. The stability constant may be used to reduce metal toxicity, oxidative stress and nephrotoxicity. The thermodynamics parameters showed that the complexes were lesser stable at high temperature and formed with the evolution of heat.
